Downregulation of ZBTB24 hampers the G0/1- to S-phase cell-cycle transition via upregulating the expression of IRF-4 in human B cells.
It has been recently identified that loss-of-function mutations in the uncharacterized gene ZBTB24 (zinc finger and BTB domain-containing 24) cause ICF2 (immunodeficiency, centromeric instability and facial anomalies syndrome 2) with immunological characteristics of greatly reduced serum antibodies and circulating memory B cells. ZBTB24 belongs to the large ZBTB family of transcriptional repressors with members like B-cell lymphoma 6 (BCL-6; ZBTB27) playing critical roles in B-cell functions. Given the genotype-phenotype correlation analyses in ICF2 patients and the high expression of ZBTB24 in human B cells, we, in the present study, investigated the function of ZBTB24 in human B-cell line Raji cells. Knockdown of endogenous ZBTB24 by small hairpin RNAs results in a significantly reduced proliferation through blocking the G0/1- to S-phase cell-cycle progression, but not apoptosis induction. Moreover, downregulation of ZBTB24 increases the expression of IRF-4 (interferon regulatory factor 4) and Blimp-1 (B lymphocyte-induced maturation protein 1), two crucial factors involved in the proliferation and differentiation of B cells. Importantly, ZBTB24 exerts these functions independent of BCL-6 as it does not affect the expression and function of BCL-6. Our study thus not only provides a molecular explanation for the B-cell and antibody defects observed in ZBTB24-deficient ICF2 patients, but also indicates that ZBTB24 represents a novel transcriptional factor essentially involved in human B-cell functions.